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FIG.1 



[ SEQ. ID NO: 3] 

X-C-C-T-T-G-A-G-A-T-T-T-C-C-C-T-C 
5* 3' 



G-G-A-A-C-T-C-T-A-A-A-G-G-G-A-G-X 
^ (SEQ. ID NO: 41 ^ 




X-C-C-T-T-G-A-G-A-T-T-T-C-C-C-T-C 
G-G-A-A-C-T-C-T-A-A-A-G-G-G-A-G-X- 
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FIG. 2 




Biological DMA 

A-A-C-T-T-G-C-G-C-T-A-A-T-G-G-C-G-A 
>X-T-T-G-A-A-C-G-C-GA-T-T-A-C-C-G-C-T-X- 
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FIG. 3 




A-A-C-T-T-G-C-G-C-T-T-T-A-C-G^C-T-A-^^^^ 

g. [SEQ. IDN0:61 y 



X-T-T-G-A-A-C-G-C-G 



3' 



5* 



A-T-T-A-C-C-G-C-T-X 



3* 



5* 





A-A-C-T-T-G-C-G-C 
X-T-T-G-A-A-C-G-C-G 



C-A-A-T-G-G-C-G-A 
A-T-T-A-C-C-G-C-T- 




A-A-A-T-G-C-C-G-C 
3* 5* 



^ A-A-C-T-T-G-C-G-C-T-T-T-ArC-G-G-C-T-A-A-T-G-G-C-G-A 
sx-T-T-G-A-A-C-G-C-G A-A-A-T-G-C-C-G A-T-T-A-C-C-G-C-T-X 
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FIG. 5 
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Modification with i 
rtliiolTACCQTTGS' | 



Modification witti 
5'AGTCGTTT3'tiiioi 




Addition of linking DNA duplex 
S'ATGGCAAC IHIItCAGCAAA 5' 




Further oligomerization 
and settling 
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FIG. 10 




[SEQ ID NO: 7) 

X-T-C-T-C-C-T-T-C-C-C-T-T-T-T-C 
A-G-A-G-G-A-A-G-G-G-A-A-A-A-G-)e-\^^^ 

3' \ 5' 

^ [SEQ ID NO: 8] 



T-C-T-C-C-T-T-C-C-C-T-T-T-T-C 

\ [SEQ ID NO: 9J 



5' J 
-X-T-C-T-C-C-T-T-C-C-C-T-T-T-T-C 

A-G-A-G-G-A-A-G-G-G-A-A-A-A-G-X- 
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FIG.I2A 

Q^rpplfffP^ntaryTiirqgt ^ ^^^^ ,d no: n] 



[SEQ. ID N0:12] ^ / Z / 

y T-(>G-T-A-C-(>A-G-C-T-A-T-C-C T-T-T-G-C-T-G-A-G-A-T-C-G-C-G 
5'A-G-C-A-T-G-G-T-C-G-A.T-A-G-G-A-A-A-C-G-A-C>T-C-T-A-G-C^ 

FIG. I2B ^ \SEO..ON0.13] 
P^9iyft« without Target ^ 

1 f 2 

3' T-C-G-T-A-C-C-A-Q-C-T-A-T-OC T-T-T-G-C-T^A-G-A-T-C-G-C-G 

FIG. I2C 

Half Com plftmantarv Taroet 





1 / 2 

3'T.C-G-T.A<;-C-A-G-C-T-A-T^ T -T-T-G-C-T - G-A-G-A-T-C- G-OG 
5'A-G-C-A-T-G-G-T-C-G-A-T-A-G-G-AOE13Ai^^^^C-G-C 

4 '^[SEQ.IDN0:15] 



FIG. I2D 




Taroat - 6 bp ^ 

1 f ^ 

y T-C-G-T-A-C-C-A-G-C-T-A-T-C-C T-T-T-G-C-T-G-A-G-A-T-C-G^' 
5'G-T-C-G-A-T-A.G-G-A-A-A-C-G-A-C-T-C.T-A-G-C-G^ 

_ . ^ ^ S ^^fSEQ. ID NO: 16] 

FIG.I2E 



nna hp Mismatch 




1 / 2 

3' T-C-G-T-A-C-C-A-G-C-T-A-T-C-C T-T-T-G-C-T-G-A-G-A-T-C-G-C-G 
S'A-G-C-A-T-G-G-TSG-A-T-A-G-G-A-A-A-C-G-A-C-T-C-T-A-G-C-G-C 

^ ^[SEQ. IDN0:17] 



FIG I2F 




Two bo Mismatch ^- 

1 f 2 

3'T-C-G-T-A-C-C-A-G-C-T-A-T-C-C t-t-t-g-c-t-g-a-g-a-t-c-g-c-g • 
5'A-G-C-A-T-GffiTSG-A-T-A-G-G-A-A-A-C-G-A-C-T-C-T-A-G-C-G-C 

7 ^rSEQ. IDN0:18]| 
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F I G. 1 5 A p,„K«« with No Taraet ^ SEQ ID N0:19 



Proboswith No Target ^^'^^ "^Z: SEQ ID NO:20 



S-ATG-CTC-AAC-TCT TAG-GAC-TTA-CGOS 

HaH-Complementary Target^ ^SEQIDNO:21 

r lO. Iv^D y TAr-ftAft,TTft.AQA- GAG-TGOCCA'CAT 3' 

/•[^ S-ATG-CTC-AAC-TCT TAG-GAC-TTA-CGOS-^ 

FIG.I5C' 

Complementary Target 



Tms53.5°C 



£ ^SEQIDNO.22 
5' TAC-GAG-TTG-AGA-ATC-CTG-AAT-GCG 3' 
S-ATG-CTC-AAC-TCT TAG-GAC-TTA-CGC-S 
1 5. 



FIG. I5D 



ONE Baae-Pair Mismatch at Probe Head |Tms50.4'C 

~ £ ^ SEQ ID NO:23 

S'TAC-GAG-TTG-AGA-ATC-CTG-AAT-GCrry 
S-ATG-CTC-AAC-TCT TAG-GAC-TTA-CGC-S 
1 2 



FIG. I5E 

ONE Base-Pair Mismatch at Probe Tall 

T ^SEQIDNO:24 

5* TAC-GAG-TTG-AGA-CrC-CTG-AAT-GCG 3* 
S-ATG-CTC-AAC-TCT TAG-GAC-TTA-CGC-S 
1 2 



Tms51.6'C 



Firj ONE Baae Deletion ^ ^SEQIDNO:25 

r IVJ. \kJ\ 5.TAC-QAQ-TTG-AGA-ATC-CTG-AAT-GCa3' 

S-ATG-CTC-AAC-TCT TAQ-Q AC-TTA-CGC-S 

FIGI5G 



ONE Base-Pair Insertion M^^-^^ 



T SEQIDN0.26 



5' TAC-GAG-TTG-AGA-CAT-CCT-GAA-TGC-G 3* 
S-ATG-CTC-AAC-TCT TA-GGA-CTT-ACG-C-S 
1 i 
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FIG I9A 
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FIG. 20A 
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FIG. 22 



FLUORESCENT 
NANOPARTICLE PROBES 



FLUORESCENT 
CROSS -LINKED 
AGGREGATES 




TARGET _ 
OLIGONUCLEOTIDE 




NO TARGET 
OUGONUCLEOTIOE 



TARGET 

OLIGONUCLEOTIDE 





THE FLUORESCENT NANOPARTICLE THE FLUORESCENT 
PROBES PASS THROUGH THE CROSS-LINKED AGGREGATES 

MEMBRANE ARE RETAINED BY THE 

MEMBRANE 
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FIG. 23 



Anthrax PGR Product 



5'G GCG GAT GAG TCA GTA STT MG G AG GCT CAT AGA ^TA A^^^ 
3 C CGC CTA CTC AGT CAT CAA TTC CTC CGA GTA TCT CTT CAT TAA TTA 

TCG TCA ACA r-^r, ftnA TTA TT « nA ATT GAT AAG GAT ATA AGA AAA 
ISc IgT TGT CTC CCT AAT AAC AAT Tl A TAA CTA TTC CTA TAT TCT TTT 

.T» n-a rrr ARS GTT ATA TTG TAG AAA TTQ AAG ATA CTG AAG GGC TT 3' 

^I?m^ISqtcSSIwIa?atctttaacttctatgacttcccgaas- 

141 merAnthfax PGR product iseq.dno:361 



3.CTCCCTAATAACAAT-0 3' TTA TAA CTA TTC CTA -O 

ISEQIDN0:371 tSEQ.DNO:381 

Oligonucleotide-Nanoparticle Probes 



Blocker Oligonucleotides 

3' C CGC CTA CTC AGT CAT CAA TTC CTC CGA GT [SEQ ID NO:391 

lSlm';5^CmwS,C^'^G . [SE0.0N0:4Z, 
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FIG 24 




SATELLITE PROBE DETECTION SIGNAL 



MAGNETIC PARTICLE 


MAGNETIC PARTICLE 


\ ^ ^ REPORTER 
\ A B 
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1 1 — 1 1 


/ Bf tf^ 


/a' Bf C 
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A B C 


AS C 


A' B' C 
TARGET 


B' "tf^ 
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FIG. 25A 
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FIG. 26A 




SCH2CH2CO- ^ 

("3'SH"or"5'SH") 



FIG 26B 



SEQ ID 
NO: 48 

TAC-6AG-TTG-A6A-ATC-CTS-AAT-GCG 
-S-tAlio-ATG-CTC-AAC-TCT TA6-GAC-TTA-CGC-tAl|(yS 

SEQ ID SEQ ID 
NO: 46 NO: 47 
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FIG. 27A 
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FIG. 27C 




FIG. 27D 
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FIG. 28 A 
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FIG.28B 
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FIG. 28D 
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FIG. 28E 



Target 
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FIG. 32 




[SEQiDNO:56] 

5* GGA TTA TTG TTA- -AAT ATT GAT AAG GAT 3' 
CCTANTAACAAT TTA TAA CTA TTC CTA 
[SEQ ID NO: 57] [SEQ ID NO: 58] 

N = A (complementary), 
G,C,T {mismatched) 




1. (target DN A) 





hydroquinone 
(pH 3.8) 



Ag(s) 
quinone 




FIG. 33 
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FIG.35A 
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FIG. 36A 
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FIG39C 
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FIG 40 




FILLER 
(4-6) 




DNA LINKER 
(3-5) 




24bpduplex 
e- 




48bpduplex 
e- 
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FIG. 4 I 
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FIG. 42 



Rl-O 




n HS-(CH2)60Ri 



m 1 



S-(GH2)60Ri 



S-(CH2)60H 



Rl 

a = H 

b = (iPr)2NP(OCH2CH2CN)- 

cl = 5'p(A2o)-TATCGTTCCATCAGCT [SEQ ID NO: 65] 
c2 = 5'-p(A2o)-TTGATCTTCCGTTCT (SEQ ID NO: 66] 

Target I = 79-mer oligonucleotide with target region: 

3.. ATAGCAAGGTAGTCGAGCAACTAGAAAGGCAAGA 

[SEQ ED NO: 67] 
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FIG. 43 
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FIG. 44 



R2-0 




2. 



R2 

a = H 

b = (iPr)2NP(OCH2CH2CN)- 
cl = 5'-p(A2o)-GCAGACCTCA [SEQ ID NO: 68] 
c2 = 5'-p(A2o)-CCTATGTGTCG [SEQ ID NO: 69] 
D = 5'-KA20) [SEQ ID NO: 70] 

Tareet I = 63-mer oligonucleotide with target region: 
* 3.. CGTCTGGAGTGGATACACAGC. 

[SEQ ID NO: 71] 




3. 



R4-NH(CH2)„--i 
/ 

R3 
4. 




R3 = hydrogen, an alkyl group, an aryl group, or a substituted alkyl 
R4 = an attached oligonucleotide or modified oligonucleotide 
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FIG. 45 
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[SEQIDNO:72] 




O - A20-ATC-CTT-ATC-AAT-ATT 
[SEQIDNO:72] 
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FIG. 46 
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FIG. 53 




FIG. 55 
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DEHYBRIDIZE DNA 
ISOLATE REPORTER DNA 

uM»«— REPORTER DNA 

^ AU NANOPARTICLES 




PROTEIN DETECTION 
BY IDENTIFYING REPORTER 
DNA USING DNA CHIP 



BIOTINYLATED DNA 
Do3 STREPTAVIDIN 



FIG. 56 




1 3'BIOTIN-TEG^io-ATGCTCAACTCT5' [SEQ.ID NO: 73] 

2 5' SH(CH2)6^10-CGC ATT CAG GAT 3' [SEQ. ID NO: 74] 

3 5'TACGAGTTGAGAATCCTGAATGCG3' [SEQ. ID NO: 75] 

1 3nm Au NANOPARTICLES CC3 STREPTAVIDIN 
, ■vN'cw ns'ft "nn-o BIOTINYLATCP DNA 



61/70 



FIG.57A 




F1G.57B 




62/70 



FIG. 58A 




TEMPERATURE (**C) 




63/70 



FIG. 59 



3- 



2- 



S(S) 



1- 



AU-STV ASSEMBLY 

24-mer LINKED 

48-mer LINKED 

AU^U ASSEMBLY 

24-mer linked 

48-mer linked 




0.05 



0.10 



s(nm"^) 



64/70 



FIG. 60 
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FIG. 62 
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FIG. 66 
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